When an expression involves division by a radical, we can write the expression with an integer 
denominator which does not contain radicals. 


A 6 
For example, consider + 


This process is 
called “rationalising 
the denominator”. 
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Example 13 =() Self Tutor 


Express with integer denominator: 


Now suppose the denominator has the form a + b/c. 


The radical conjugate of a-+byc is a — bye. 


The product of the radical conjugates is (a + byc)(a — byc) = a? — (by)? 
= & — be 


which does not involve a radical. 


So, given a denominator of the form a+ byc, we multiply the fraction by —— bie 


a—bve' 


— 
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il PE B 
Express with integer denominator. 
p A gi 


f) Self Tutor 


1 1 
3+5V2 (=a) ( 
3—5V2 
3—5V2 
9 — 50 
5/2-3 
râzi 


3—-5/2 
3—5y2 


{using (a+ b)(a —b) = a? —b?y 


We are really multiplying 
by one, which does not 
change the value of the 

original expression. 


1 Express with integer denominator: 


ag Sle aly al 


b 


|- ale Sle a» 
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2 Express with integer denominator: 
1 1 


a —z b — 
3- V5 2+V3 
e v3 f 5 
3+ V3 2-3y2 
3 Write in the form a 4 6/2 where a, b € Q: 
4 —5 
a b 
2- y2 14+y2 
LL 142 
e Li Va 


4- yl 
-v5 

3+2V5 

1- V2 

1+V2 
1 


Example 15 oe 


Gls 15 | +) Self Tutor} Tutor 


Write D. il-k 


in simplest form. 


124 1443 


V3 _1-28 f v3 i— -F 
E 1448 — (ta ves Nave 1443 / (1-3 


1-3 1-3 
V3+3 _7-3V3 
== =o 

__V3+3-7+3V3 

2 

__—4+4V3 

Tr 
—4 4V3 

BL 46 
== 


4 Write in simplest form: 


a itv? | l-V b 2tve Y 4-/3 23 
l-2 1+V2 2-V5 2+v5 3-2/2 3+2V2 


a Suppose a and b are positive integers. Show that (ya + vb)(va — Vb) is also an integer. 


5 
b Write with an integer denominator: 
4 i 24 m A VB 
V7+ V2 V5 - V2 v3 — V13 


A 3+2V2 . 
Wi k 
6 Write 3-24 in the form a+bv2 where a, be Q 


If Apa find 4/6 in terms of p. 


If x = V5 V3, find «x? and hence show that z4 — 162? +4 = 0. 
You have just shown that one solution of z! — 16%? +4—0 is z= V5 — V3. 


Suppose un = 2s (5) — (=) | Evaluate u, for n = 1, 2, 3, 4, 5, and 6. 
V5 2 2 


4 vă 3+V5 2- V3 4+ VII 
2 6 2 a b e — 
Mer V33 4 1 5 
3 12 
i Pee 5V2-—2 V3-1 10+15V2 
= 2 d e f 
jon a 23 2 14 
345 2 
b) T 3v5 — 10 n 484 13Y7 
a 59 
3 a 4+2V2 b 5-5y2 € -3+2V2 
d -4+ 4V3 e 1+V2 f 34242 
s49v3 hB 
4 a -6 b —14-2V5 e 12+8V2-9V3+2V6 
5 a (varvblva—Vb) 
= (Va)? — (Vb)? {difference of two squares} 
—a—b which is an integer since a, be ZT 
pp AVT-4V2 p J042V10 L 29-343 
5 3 10 
6 3+2V2 7 = 2-3 (or V-a) 
p 5 — 6p? 


8 z2=8—2V15 andso 2V15 = 8 — x? 
Now square both sides. 
9 ui =1, u2=1, ug=2, u4=3, up =5, ug=8 


